Rationale: Recent data suggest that children with new-onset seizures may be at increased risk for behaviour problems. Teachers are an excellent source of data about such problems. They do not have the potential bias that a parent worried about a new onset of seizures might have and, furthermore, they are accustomed to comparing performance of children and work in an environment in which the behavioural problems associated with epilepsy may be quite evident. We obtained teachers' reports of behaviour problems in children in the 2 months prior to their first recognized seizure. We also obtained similar data on children with new-onset, moderate severity asthma. In addition to comparing behavioural scores between children with seizures and children with asthma, we compared teachers' assessments of behaviour in children with no prior seizures to those of children with previously unrecognized seizures.
Children with epilepsy have more behavioural problems than children in the general population and more problems than children with chronic illness not affecting the central nervous system. This increased risk is apparent in both children with chronic seizures and in those with new-onset epilepsy. Rutter et al. found behavioural problems in 28.6% of children with chronic seizures not associated with additional neurological damage and in 58.3% of children with both chronic seizures and central nervous system damage 1 . McDermott et al. found emotional problems in 31% of children with epilepsy vs. 8.5% in a control group of children 2 . A higher frequency of behavioural problems has also been documented in children with recent-onset or new-onset seizures. Hoare identified behavioural problems in 45% of children within three months of a new diagnosis of epilepsy 3 . Dunn et al. found that 24% of children with new-onset seizures had child behavior checklist (CBCL) scores in the at-risk range for behavioural disturbance 4 . Austin et al. obtained maternal CBCL scores of 221 children with new-onset seizures and 127 healthy siblings for the 6-month period prior to the first recognized seizure. They found that 25.8% of the children with seizures and 20.3% of siblings were in the at-risk or clinical range for total behaviour problems. The children with previously unrecognized seizures had the highest scores, with 37% being in the clinical range for total behaviour problems. The children with prior unrecognized seizures also had higher internalizing problems, attention problems, thought problems, and somatic complaints scores than those without prior seizures 5 .
A possible limitation of many studies of childhood behavioural problems associated with epilepsy is the exclusive reliance on interviews or questionnaires completed by the parents. This could introduce a distortion or bias because parents' perceptions may be influenced by factors other than the behaviour of the child. For example, the emotional state of the parents may influence reports of children's emotional health. Chilcoat and Breslau found that mothers with depression and anxiety overreported and overgeneralized their children's problems 6 . In a prospective, long-term study, Najman et al. also have shown that mothers with anxiety and depression perceive more problems and are more likely to negatively evaluate their children 7 .
The onset of a seizure disorder in a child might influence the mother's perception of her child. Seizures can be quite stressful for parents. For example, parents of children with benign febrile seizures have described fearing that their child was dying during the initial seizure 8 . We found that parents and, in particular, mothers of children with new-onset seizures worried about brain tumours, addiction to antiepileptic medication, loss of intelligence, brain damage, and death from seizures 9 . This strees and anxiety engendered by seizures might in turn distort parents' perceptions of their child's behaviour.
An alternative method of gathering data on the child's mental health is to utilize teachers' reports. During the elementary school years, one teacher usually remains with the child for a substantial part of the day, allowing time for observation of the child's behaviour and interactions with peers. Teachers are accustomed to evaluating and comparing children and, moreover, should be able to accurately distinguish normal from abnormal behaviours. Support for the validity of teacher ratings is provided by research showing a reasonable correlation between parent and teacher reports of behavioural problems in children. These correlations have been higher for younger children than for adolescents 10, 11 .
Teacher reports have been used to assess behaviour in prior studies of children with chronic seizure conditions. Holdsworth and Whitmore used an unstructured interview of teachers of 85 children in ordinary classrooms. The teachers reported decreased attentiveness in 42% and deviant behaviours in 21% of the children with seizures. Both inattentiveness and behaviour problems were associated with poor academic performance in school 12 . Using the Conners' teacher rating scale, Stores found that children with seizures were more anxious and less attentive than controls. Boys with epilepsy had the most problems, and a left temporal spike foucs on electro encephalograph (EEG) predicted more behavioural problems 13 . In another study of teacher ratings of attention and motor activity, Stores et al. noted more inattention and hyperactivity in boys with seizures than in controls. The girls with seizures did not differ significantly from girls without epilepsy 14 . BenettLevy and Stores found that children with epilepsy had more problems with alertness than matched controls, but no significant differences in concentration, processing, or confidence were found 15 . Aman, Werry, and Turbott used the Conners' teacher report scale to assess 112 children with well-controlled seizures. They found that children with epilepsy had fewer conduct problems and lower hyperactivity scores than the children in their control group even though parents' reports revealed more problems in the epilepsy group 16 . Sturniolo and Galletti reviewed teacher reports and found that the children with epilepsy who had poorer school performance were the ones with more severe behavioural disturbance 17 . In a study of adolescents with either epilepsy or asthma, Austin et al. found that youth with active epilepsy fared worse than youth with inactive seizures and youth with asthma on internalizing problems, externalizing problems, and attention problems scales as measured by the teacher report form (TRF) 18 . In a separate study using the adaptive functioning scales from the TRF, Austin et al. reported lower school adaptive functioning and a correlation between poor academic achievement and lower school adaptive functioning 19 .
Teacher assessment of behaviour problems in children with new-onset seizures has not been well studied. We were able to find only one such report. Hoare evaluated children with new-onset seizures, children with new-onset diabetes mellitus, and controls for each sample. Information was obtained from teachers using the Rutter Scale B or teacher rating scale. In the seizure sample, 55% were rated as behaviourally normal and 45% were considered impaired. In comparison, only 17% of the newly diagnosed diabetes mellitus group, 10% of the controls for the epilepsy sample, and 7% of the controls for the diabetes sample were considered impaired 3 .
In this current study, to avoid the potential limitation of using only parental reports of childhood behavioural problems, we asked teachers to rate the child's behaviour over the 2 months prior to the child having the initial recognized seizure. We compared results to teacher ratings of children whose asthma had recently become at least moderately severe. We hoped to determine if there were differences in behaviour in the children with seizures compared to the children with asthma as measured by teachers' rating scales. We also compared the children with a history of prior unrecognized seizures to those with no known prior seizures. Finally, we described the rates of different types of behavioural problems noted by teachers in children with new-onset seizures.
METHODS
We evaluated 192 children ages 4 to 14 years with new-onset seizures. Assessments started within 6 weeks of a first recognized nonfebrile seizure (mean = 35 days). Children were excluded from the study if they had significant developmental delay or mental retardation; other chronic medical illnesses impairing daily functioning; a seizure immediately following head trauma, meningitis, or encephalitis; or metabolic imbalance. During the review of the child's history, we found children who had experienced a prior episode that was not recognized as a seizure by the parent or that had concerned the parent but was not thought to be a seizure by the physician. The sample of children with seizures was subdivided into those with apparently true new-onset seizures (n = 129) and those with at least one prior episode that in retrospect was probably a seizure (n = 63). The probable presence of a prior seizure and seizure type were determined by author DWD based on description of the episodes from the parent or other witnesses and on results of neurological examination and EEG. Our control group was a sample of 78 children with a recent onset of moderately severe asthma, defined as asthma requiring daily medication, a first hospitalization for asthma, or an initial referral to an asthma specialty clinic. Asthma was selected as a control condition because it is an intermittent disorder usually requiring daily medication with no central nervous system involvement.
For children 6 years of age or above, behaviour was assessed using the TRF of the CBCL 20 . Teachers were instructed to rate the child's behaviour during the 2 months prior to the first recognized seizure or the event signaling a change to moderately severe asthma. The TRF consists of eight questions on academic achievement, two questions on recent achievement test results, four open-ended questions about concerns and strengths, and a 118-item list of behaviours to which the teacher gives a response of 0, 1, or 2 (not true, somewhat true, or very true). As in the CBCL, scores are given for total behaviour problems; two broadband scores, internalizing problems and externalizing problems; and eight narrow-band or syndrome scores; withdrawn, somatic complaints, anxious/depressed, social problems, thought problems, attention problems, delinquent behaviour, and aggressive behaviour. For 4-and 5-year old children, we used the caregiver-teacher report form of ages 2-5 (C-TRF). The C-TRF has a 99-item list of behaviours with similar response options of 0, 1, or 2. Scores are given for total behaviour problems, internalizing and externalizing problems, and seven syndrome scales: anxious/obsessive, withdrawn/depressed, fears, somatic problems, immature, attention problems, and aggressive behaviour. The investigators did not inform the teacher that the child had experienced a seizurelike episode nor did we ask if the teacher had witnessed a seizure. This was done specifically so as not to bias the teacher if he/she didn't already know that the student had had a seizure-like episode.
Demographic statistics include counts, means, and standard deviations. Two-sample t-tests were used to compare the asthma and seizure samples as well as to compare children in the seizure sample with and without prior seizures. ANOVA was used for comparison of behavioural problems by type and prior episodes of seizures.
RESULTS

Sample description
Description of the sample is given in Table 1 . The average age of children with new-onset seizures was 8.4 years. The sample was 47% male and 79% Caucasian. The children with asthma were 47% male, 77% Caucasian, and had an average age of 8.5 years. The most common seizure types were generalized tonic/clonic (39%), complex partial (26%), complex partial with secondary generalization (13%), and absence (11%). A history consistent with prior unrecognized seizures was found in 63 (33%) children.
Behaviour
The only statistically significant difference in TRF scores between children with seizures and those with asthma was on the thought problems narrow band scale (see Table 2 ). When including both the C-TRF and TRF, the results were similar (see Table 3 ). Note that the narrow-band scales in the C-TRF do not correspond to those in the TRF so we have included only the broad band scores. At baseline, the children with prior unrecognized seizures had had significantly more problems over Table 4 ). There were statistically significant differences (P < 0.05) in total behaviour problems, total internalizing problems, somatic complaints, anxious/depressed, thought problems, and attention problems scores. The children with prior episodes also had marginally higher scores on the withdrawal (P = 0.10) and the social problem (P = 0.07) syndrome scores. Including C-TRF, the results are presented in Table 5 and are similar. The percentages of children meeting criteria for at-risk status (T -Score ≥ 60) or clinical status (TScore > 63) were calculated for both the asthma and seizure groups (see Table 6 ). For the seizure group, percentages were also calculated by presence and absence of prior seizures. These scores are set such that 14% of a general population would be in the at-risk range and 9% in the clinical range. Both the asthma and seizure groups had a higher percentage of children in the at-risk and clinical ranges than expected. For total behaviour problems, the children with prior unrecognized seizures were more often at risk or clinical (at-risk 50.8%, clinical 30.2%). We were concerned that teachers may have misinterpreted confusional episodes associated with absence or complex partial seizures as thought problems. This could particularly be a problem in those children with prior unrecognized seizures. We thus analyzed TRF scores by seizure type and then, subdividing the group into children with prior or no prior recognized seizures, compared children with absence or complex partial seizures to children with generalized tonicclonic, partial elementary, and partial seizures with secondary generalization. There were no differences in mean scores for total behaviour problems by seizure type. Among the children with prior unrecognized seizures, the mean total behaviour problems score was marginally (P = 0.15) lower for the children with absence or partial complex seizures (55.9 + = 8.4) as compared to those with partial elementary, generalized tonic-clonic, or secondarily generalized seizures (59.5 + = 10.4). Mean scores for thought problems were similar (absence and partial complex 57.7 + = 9.0; generalized tonic-clonic, partial elementary, secondary generalized 56.9 + = 8.4). These findings suggest that teachers were not mistaking absence or partial complex seizures as thought problems. 
DISCUSSION
Our study can be compared to the one other published study of teacher assessment of behaviour in children with new-onset epilepsy. Hoare had the teachers of 29 children with newly diagnosed epilepsy complete the Rutter teachers' scale 3 . These children had experienced an initial seizure within three months prior to testing, and had been placed on antiepileptic medication. Our sample is somewhat different in the more recent onset of seizures, with a mean time between onset and testing of 5 weeks, and in the lack of a requirement that the child be placed on antiepileptic medication. In our sample, 39% were not on medication at initial assessment. In Hoare's sample, 13 (45%) were found to have a behavioural disturbance. At baseline in our seizure sample, 34%
of the children had TRF total behaviour scores of 60 or greater, and 22% had scores in the clinical range (greater than 63). The lower prevalence of behaviour problems may relate to differences in the sample, with less severe illness in our patients, or to differences in measures of behaviour disturbance. The reports by teachers of increased rates of behavioural difficulties in both Hoare's and our studies do help confirm the parental reports of behavioural problems in the children with new-onset seizures. These findings are especially strong because observations of teachers should not be subject to the same distortions that might affect parental reports. In addition, these findings provide more evidence that emotional problems may occur early in the disorder.
At baseline only one of the narrow band scores, thought problems, was significantly higher in children with seizures when compared to children with asthma. Thought disorder has been seen in children with chronic complex partial seizures but has not been reported in children with new-onset seizures 21 . We considered the possibility that seizure phenomena in those children with prior unrecognized absence or partial complex seizures may have been misinterpreted as thought problems. However, the mean thought problems scores were similar for children with prior unrecognized partial elementary, generalized tonic-clonic, and secondarily generalized seizures as compared to children with absence and partial complex seizures.
The highest scores for the children with seizures and the subgroup with prior seizures were in attention problems. Inattention has been found in several other studies of children with seizures [22] [23] [24] . In our current study there was no significant difference in attention problems between the children with seizures and those with asthma. This might be due to a more benign illness in those with seizures, with a shorter duration of the illness and less antiepileptic drug use. The children with asthma had had a recent worsening of their disorder and were receiving ongoing medication for control of the illness.
In previous studies we have found that children with seizures consistently have more problems than children with asthma 18, 25 . The minimal difference between the two groups was unexpected, but may reflect a difference in illness severity. The children with asthma had recently made a transition from mild to moderate severity, whereas the children with seizures had a new-onset illness. The larger percentage of children with at-risk and clinical scores in the group with prior seizures suggests that either a more severe or longer standing illness might be associated with more behavioural problems.
A unique aspect of our study was the inclusion of children with prior unrecognized seizures. This group has been noted in previous studies of children with new-onset epilepsy, but either has been excluded or has not been assessed separately. For example, Shinnar et al. found that one third of the children presenting with apparent new-onset seizures had prior unrecognized episodes. They excluded these children from further assessment 26 . We included this group, expecting that without recognition of seizures, these children would not have experienced stigma or stress from the diagnosis of epilepsy. They would also be free of antiepileptic drugs that might have contributed to behavioural problems. We found that teachers had observed more problems in the children with prior unrecognized seizures over the two-month period before the first recognized seizure. The children with prior unrecognized seizures had higher scores in both total behavioural problems and total internalizing problems than the children with no apparent prior seizures. When compared to children with no prior seizures, these children were more likely to be in the at-risk range (prior 50.8%, no prior 25.6%) and the clinical range (prior 30.2%, no prior 18.6%) on total behaviour problems score. The greater prevalence of behavioural problems at baseline in those children with unrecognized seizures suggests that such problems are not a psychosocial reaction of the child or the parents or an adverse effect of medication.
There are several possible explanations for the higher behavioural problem scores in those children with prior unrecognized seizures. The finding may be an artifact of less involved parents not noticing a potential seizure in their children. These children might be at risk for behaviour difficulties because of inadequate parental supervision and not because of seizures or central nervous system dysfunction. A second explanation could be a change in behaviour in children with prior unrecognized seizures precipitated by the children's perceptions that they were experiencing problems not apparent to others. This might contribute to the difference in behaviour found when children with no prior seizures were compared to those with prior unrecognized seizures. We found no evidence for this possibility in the responses of children to our questions about fears and concerns related to seizures.
The presence of more behavioural problems as measured by the TRF at the initial recognition of seizures suggests that neither medication nor a negative psychosocial response to seizures is the main determinant of behavioural probelms. We suspect the more likely explanation is the presence of underlying biological factors that cause both behavioural probelms and subsequent seizures. This is consistent with Aicardi's contention that epilepsy should be considered a pervasive disorder of which seizures are but one manifestation 27 . A possible biologic explanation for these findings may be the concept of transient cognitive impairment caused by subclinical electrical discharges that do not cause obvious seizures but do briefly disrupt cognitive functioning 28 .
There are several limitations in this study. First, family factors have not been explored and could be a variable affecting the behavioural probelms witnessed by teachers. We intend to explore this topic in subsequent studies of this sample of children. Second, we were not able to ask if the teacher knew the child had seizures or had observed a seizure. This was done to protect confidentiality but does limit the information available. Third, we questioned all parents about prior seizures-like episodes but realize that some children may have experienced a prior episode unbeknown to the parent or parents that may have retrospectively reinterpreted a non-seizure episode as a possible seizure. For this study, we concluded the child had had a prior episode only if the description was convincing.
Our findings suggest the need for early assessment of behavioural difficulties. In this study of teacher evaluation of behaviour in children with new-onset seizures and in our prior study of parent evaluation of behaviour in children with new-onset seizures we have found a substantial number of children with emotional problems at the time of initial diagnosis. The teachers' observations of behavioural problems corroborate the previous reports of parents describing difficulties at the onset of seizures. Early intervention might help to prevent additional probelms and could improve quality of life for these children with seizures.
